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Attention: Dr Joanne Brown 
Dear Dr Brown 


Re; Health Risk Assessment of Environmental Tobacco Smoke 


Further to your telephone call to us on 4 August and our meeting with you of 5 August 1998, 
we are pleased to provide our proposal for health risk assessment of environmental tobacco 
smoke (ETS) for your consideration, 


The proposal has been prepared after reviewing the following documents, which were 
forwarded to us by yourselves: 

1. NHMRC (1997) The Health Effects of Passive Smoking. National Health and Medical 
Research Council, Canberra. 

2. Idle, J.R. (1996) Comment on "The Health Effects of Passive Smoking", The Draft Report 
of the NHMRC Working Party, November 1995. 

3. Lee, J. et al (1994) Health Aspects of Environmental Tobacco Smoke; An Evaluation of 
the Scientific Literature. Submission to NHMRC, prepared by an independent group 
convened by Dr J Lee. 

We have also given consideration to the following documents, in evaluating possible 
approaches to health risk assessment; 


1. NHMRC (1997) Draft Cancer Risk Assessment for Environmental Contaminants. 
National Health and Medical Research Council, Canberra. Released for public comment. 


2. NEPC (1998) A Draft Guideline for Health Risk Assessment Methodology. Draft 
released by the National Environment Protection Council Committee for the purpose of 
obtaining comment. Released 13 July 1998. 
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PROJECT REQUIREMENTS 

We understand that Clayton Utz is seeking an independent and reliable investigation of health 
risks due to tobacco smoke-derived chemical substances, based on accepted risk assessment 
approaches, and incorporating toxicological data from published animal and human studies. 
As a result of this report, it should be possible to draw conclusions about the nature and 
magnitude of the risk arising from exposure to the chemicals, and compare this with 
judgments about risk based on epidemiological approaches. 


APPROACH 

While, in theory, it should be possible to carry out a risk assessment of the effects of ETS on 
upper respiratory tract infections, sudden infant death syndrome (SIDS) and lung function, in 
practice this is probably not feasible. Well-developed animal models are not necessarily 
available for SIDS or lung function, which are best measured directly. Animal models may be 
available to investigate effects on lung immunology and resistance to infections, in relation to 
ETS. Data may also be available from animal studies of lung function and other non- 
malignant disease. However, this data may require considerable reinterpretation so that it can 
be useful in risk assessment. Furthermore, accurate estimates of exposure are usually missing 
from epidemiological studies in human populations (Idle, 1996). 

On the other hand, there is substantial data about cancer induction and other noncancer effects 
of chemicals in ammal studies. Dose-response data is available for many substances. There 
are also a number of well-developed risk assessment methodologies, that can be applied to 
studying the risks due to chemicals in ETS. 

The process of risk assessment is usually seen as a separate activity from the risk management 
process (NAS, 1983) and is primarily concerned with the scientific task of assessing the 
potential adverse health effects arising from exposures to known hazards. In Europe, the 7th 
Amendment of Directive 67/548/EEC (EEC, 1992) requires risk assessment for notified new 
substances. In the Council Regulation 793/93/EEC on evaluation and control of risks of 
existing substances, a risk assessment is also required (EEC, 1993). Several national 
authorities and international organisations have developed hazard and risk assessment 
concepts for new and/or existing substances eg Germany, the Netherlands, UK, Switzerland, 
USA and OECD (ECETOC, 1993). Models for risk assessment and risk management have 
been developed and recommended by a number of international and national agencies 
including the World Health Organisation, Health and Welfare, Canada and the USEPA 
(NHMRC. 1994). 

We propose using the carcinogen risk assessment method that has recently been developed by 
the NHMRC ("the NHMRC method"), and which is the subject of a draft report (NHMRC, 
1997b). For this purpose, we propose using the revised draft report, which can be obtained 
from the NHMRC. The methodology is expected to be the same as in the original draft 
document. The risk assessment methodology will eventually be published as a Guideline by 
the National Environment Protection Council (NEPC), who have declared their intention to 
incorporate the methodology within a National Environment Protection Measure for the 
Assessment of Contaminated Sites. Although the methodology is to be used for assessing 
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risks of chemicals in soils, surface water, ground water and sediments (NEPC, 1998), the 
underlying approach is common to all environmental media. 


METHODOLOGY 

The NHMRC method relies on adoption of a benchmark dose (BMD) for individual chemical 
substances. This has been developed internationally, and is now being used as a tool in risk 
assessment by the USEPA. The NHMRC method avoids some of the limitations inherent in 
existing cancer risk assessment methods. In particular, the methodology optimises the 
advantage of using all relevant scientific data in the decision-making process and provides for 
a clear separation and justification of the major components in the process: public health 
policy, professional judgment and scientific principles and data. 

The proposed methodology is a six step process: 

1. Firstly, it is necessary to select those substances that should be included in a risk 
assessment. NHMRC (1997a) refer to approximately 60 known or suspect carcinogenic 
chemicals, and a number of these are listed in the report. 

2. It is then necessary to select an appropriate model of air concentrations of chemicals 
associated with ETS. We propose to use the model developed by Professor JR Idle (Idle, 
1996). As described, it is possible to determine the Expected Environmental Levels 
(EELs) of ETS components that would be generated in a workplace, home or public place. 
The modelling should take into account reasonable assumptions regarding the air volume 
of personal space, ventilation, and the rate of cigarette smoking in the vicinity. 

3. The EEL for each individual chemical can then be used to determine the Intake Dose of 
substances, to which humans may be exposed. For this, it is necessary to adopt reasonable 
assumptions regarding the inhalation rate, chemical absorption, body weight, time and 
duration of exposure, and average lifetime of the population exposed. 

4. The benchmark dose (BMD) is derived from experimental animal data (or human data if 
available), and is divided by modifying factors to derive a Guideline Dose for human 
exposure. In determining the BMD, it is possible to use the Acceptable Daily Intake 
(ADI), Provisional Tolerable Weekly Intake (PTWI) or Tolerable Daily Intake (TDI) 
values developed by the World Health Organisation, if available. If not available, then the 
peer-reviewed scientific literature or other relevant and valid source is searched, in order 
to find all the relevant data. The adequacy of the data should be assessed. Selection 
criteria should be adopted to identify reliable data. Then, it will be possible to determine 
whether the chemical poses a carcinogenic hazard. If the chemical is considered to pose a 
carcinogenic hazard, it is necessary to determine whether the observed carcinogenic 
hazards are relevant to humans. If not a carcinogenic hazard, then chemicals which cause 
effects other than cancer can be taken into account in development of other toxicological 
(non-carcinogenic) regulatory values. If carcinogenic hazards are relevant to humans, the 
BMD method can be applied and used to determine BMDs for all relevant carcinogenic 
end-points corresponding to 5% and 1% additional risk. Route-to-route extrapolation 
should be used, where appropriate. 
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5. A series of modifymg factors need to be then chosen, after consideration of all of the 
available toxicological data according to a decision-tree, The BMD is divided by the 
modifying factors to derive a chemical-specific Guideline Dose that is protective of public 
health. The modifying factors relate to inter- and intra-species variation, quality of the 
database and other factors for the seriousness of the carcinogenic response. In cases where 
there are few or inadequate data, conservatism may be justified and the use of 
conservative assimiptions is recommended by NHMRC (1997b). All choices must be 
supported by reasoned and critical analytical arguments. The Guideline Dose is defined as 
the daily intake of a chemical which, during a lifetime, is unlikely to result in cancer, 
based on a comprehensive expert assessment of the best information available at the time. 
The lowest Guideline Dose is then chosen, supported by the highest possible strength and 
weight of evidence, 

6. The Guideline Dose can then be used for risk characterisation, by comparing it with the 
calculated Intake Dose for each substance. Where the Guideline Dose is exceeded, it is 
necessary to review the derivation of the Guideline Dose to determine the most likely 
human response (ie. cancer occurrence). If the Guideline Dose is not exceeded, then the 
substance is not considered to pose a detectable risk for people. 

Initial study : In order to evaluate results using the NHMRC method, an initial approach could 
be to apply the method to a few selected chemicals associated with ETS. Three carcinogenic 
substances could be selected for examination, to establish whether a risk can be demonstrated 
with any of these. The NHMRC {1997a) have said that various known human carcinogens are 
present at higher levels in sidestream smoke than in mainstream smoke (eg. benzene, 2- 
naphthylamine and 4-aminobiphenyl), and it could be useful to evaluate these in an initial 
study. Alternatively, three of the most common and most potent carcinogens, representative 
of various classes, could be investigated (eg. a polycyclic aromatic hydrocarbon, a 
nitrosamine and an aromatic amine). If the initial results demonstrate a lack of risk of these 
substances, a more extensive study can then be undertaken. 

Detailed study : In a detailed study, it would be possible to take into account the effects of the 
60 known or suspected carcinogens in ETS (NHMRC, 1997a) as well as the effects of the 
mixture. It would also be possible to assess noncarcinogenic risks as well as cancer risks. 


ASSUMPTIONS, VARIABLES AND OTHER UNCERTAINTIES 

Using the NHMRC method, it should be noted that the risk estimates are not directly 
comparable to "relative risk" estimates in epidemiological studies. However, none of the 
available risk assessment methods provide a comparable estimate. From the NHMRC method 
it will be possible to obtain results indicating that there is, or is not, a detectable risk (ie. near 
the lower limit of responses that can be measured experimentally), given a set of exposure 
conditions. It will be possible to build specific scenarios, including the number of packs of 
cigarettes smoked/day, the number of hours of passive smoking/day etc. and use these 
scenarios to evaluate the presence or absence of risk. The results of the risk assessment can, 
then be compared with epidemiological findings, to determine whether the results 
equivalent. 
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The NHMRC method does not address the effects of mixtures of chemicals, and does not 
allow for possible synergistic effects. To address mixtures, it is possible to use the USEPA 
carcinogenic risk assessment method (USEPA, 1996), and on which the NHMRC approach is 
based. 

A Hazard Quotient method may be used to compare Intake Dose and Guideline Dose. In 
order to evaluate risks for mixtures, individual Hazard Quotients can be summed across 
chemicals, where the same toxicological effect or endpoint is detected. The sum of Hazard 
Quotients is termed the Hazard Index, and takes into account the possible additive effects of 
chemical mixtures (eg. in the same target tissue). The Hazard Quotient is determined as 
follows: 

Hazard Quotient (HQ) = Intake Dose for substance fmg/kg body weight /day) 

Guideline Dose for substance (mg/kg body weight/day) 

All assumptions and default values adopted for incorporation in the health risk assessment 
would be those recommended by NHMRC (1997b) or the proposed Guidelines of NEPC 
(1998). 


KEY PERSONNEL (AVAILABILITY) 

Dr Robert Baker is available to carry out the proposed study from the first week in September. 
It will be possible to commence work on receipt of your acceptance of this proposal. 


KEY SUPPORT EQUIPMENT AND SYSTEMS 

Our information resources used to support these capabilities and services include: 

• IRIS and HEAST toxicological databases, as well as toxicological data from other 
national and international sources. 

• A comprehensive in-house library of human health, mammalian and other ecological 
toxicological information, including textbooks and scientific references. 

• Linkages with key toxicologists in Australia and worldwide, with the National Health 
and Medical Research Council, Environmental Health and Safety Unit 
(Commonwealth Department of Human Services and Health), National Registration 
Authority, National Food Authority, Environment Protection Agency and Worksafe 
Australia, as well as State regulatory authorities. 

• Data management systems selected and designed specifically for application of site 
sampling data to risk assessment. 

• In-house designed software for generation of statistical measures relevant to exposure 
and risk estimation. 
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• Local access to chemical information databases (eg. AQUIRE, CIS, TOXLINE, 
HSDB, TOXNET, Pollution Abstracts and others). 

• Extensive in-house information relating to exposure parameter estimation for various 
receptors and activities. 

• Pre-programmed spreadsheets for calculation and presentation of risks. 

Chem Affairs also has strong ties and open lines of communication with outside overseas risk 
assessment experts in the USA (re. The Weinberg Group Inc.). These experts have specific 
expertise in developing state-of-the-art approaches to risk assessment, and have been leaders 
in shaping USEPA risk assessment procedures and protocols. 

Available overseas specialists have specific expertise in the fields of ecological risk 
assessment (especially of wetland areas), air quality modelling, particulate deposition 
modelling onto surface water and land bodies, risk communication, and stochastic risk 
simulation. Modem communication ensures this range of expertise is readily accessible, 
enabling quick, cost-effective transfer of data and documents to Chem Affairs personnel. 

Additional linkages are maintained with toxicologists and managers at USEPA (Washington 
DC), US National Institute of Environmental Health Sciences (Research Triangle Park, North 
Carolina), American Health Foundation (New York), International Agency for Research on 
Cancer (Lyon), and the International Program on Chemical Safety (Geneva). Information 
exchange is available through these channels, providing staff with up-to-date chemical and 
toxicological data. 


RESEARCH AND DEVELOPMENTfEXAMPLES OF INNOVATION 


The following list of research and technical publications/presentations has arisen from work 
undertaken during the period 1988-1998: 

Invited scientific paper Micronucleus Induction in Keratinocytes Following In Vivo Skin 
Application of Carcinogens. Presented at the European Environmental Mutagen Society 
meeting held in York, UK, 22 July 1990. 

Contribution to the Workshop on the Safe Use of Volatile Pesticides, CSIRO, Canberra, 9 
May 1991: Paper on Toxicology. The presentation focused on research being conducted by 
the National Occupational Health and Safety Commission to investigate effects on workers in 
the pesticides and fumigation industry. 


Detection of Chemicals that Cause Skin Cancer- published in the Journal of Occupational 
Health and Safety, 1991. Paper given as part of the National Research Workshop on 
Occupational Skin Disorders and Occupational Cancer, National Occupational Health and 
Safety Commission, 18 July 1991. 


Perspectives in Risk Assessment - invited paper given during the International Conference on 
Environmental Mutagens, World Congress Centre, Melbourne, 21 February 1993. 
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Paper on occupational health and safety risk in The Interdata Risk Handbook. 1993. 
Circulated to the Australian Institute of Risk Management, the Risk Engineering Society, the 
Institute of Professional Engineers of New Zealand, and the Safety Institute of Australia. 

Risk Management and Risk Assessment in Air Quality Standards Setting. Published in “Clean 
Air” 1995. Paper delivered at the Seminar on Risk Assessment: Practical Air Quality 
Applications, Clean Air Society of Australia and New Zealand, 1 March 1995. 

Risk and Economics in Environmental Health Standard Setting - developed for the 
Commonwealth Department of Human Services and Health. This was a ground-breaking 
document, which married protection of health with economically, socially and ethically 
achievable environmental goals. Adopted as a Technical Paper by the National Health and 
Medical Research Council (1995). 

Invited paper at workshop on load-based licensing: Risk Assessment of Emissions to Air and 
Water, Total Environment Centre, 25 March 1996. 

Toxicological Assessment of Biocides - Several technical review papers (1997) for the NSW 
Health Department on approximately 20 biocides used in the water treatment industry, 
particularly in air conditioning cooling systems. 

Invited lectures on occupational health and safety in the construction industry, provided to 
fourth year engineers. Department of Civil Engineering, University of Sydney, 1996 and 
1997. 



Reports from more than 18 health and environmental risk assessments, provided on 
development and other sites around Australia (1993-7). Many of these are within the public 
domain. Chem Affairs is gaining recognition as one of the few Australian companies offering 
specialist services in risk assessment, toxicology and chemical safety. 

Technical reports developed on behalf of ACTEW Coiporation, Canberra, and used as 
publicly available technical documents to support trade waste acceptance criteria (1996-7). 

In addition to the above, Dr Baker has published over 60 peer-reviewed papers and 50 
technical reports on laboratory toxicology testing of chemicals. 


PREVIOUS EXPERIENCE AND REFEREES 

A curriculum vitae for Dr Robert Baker is attached. The following summarises Chem Affairs' 

experience: 

• First-hand experience in toxicology, interpretation of toxicology data, understanding of test 
methodology, chemical hazard assessment, risk assessment and biological monitoring; 

• Project experience with major health and environmental risk assessments on contaminated 
land, sediment, water and air. We have applied Monte Carlo analysis in modelling of 
pollutants, in order to demonstrate the variability in risks that may occur for a given 
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exposure pathway. We have used sensitivity analysis to determine exposure parameters 
which predominantly contribute to risks; 



• Use of risk assessment to enable; satisfactory design of site assessments to include all 
potential risks; justification of remediation plans for a site; validation of remediation 
completion; regulatory approval of a site for a prescribed end-use; minimisation of 
liability; preparation for sale of industrial and commercial property; 

• Experience in conducting audits of buildings for ‘due diligence’ purposes, assisting in 
facility risk assessments, reviewing hazardous substances compliance, carrying out reviews 
of large numbers of Material Safety Data Sheets for appropriate wording, advising on 
Dangerous Goods compliance, managing a major biological effect monitoring project on 
workers exposed to fumigants, running training programs in chemical safety and 
occupational health and safety; 

• A background in occupational health and safety, including ongoing lectures in (i) the 
Department of Civil Engineering, University of Sydney, (ii) the Department of Safety 
Science, University of NSW, and (iii) the School of Biological Sciences, University of 
Technology, Sydney. 

The following can be contacted if a reference is required: 

1. Werner Padarin, Manager Trade Waste, ACTEW Corporation, GPO Box 366, Canberra 
ACT 2601. Phone: (02) 6248 3364; Fax: (02) 6248 3623 

2. Don Morris, Assistant Director, Territories Office, Department of the Environment, Sport 
and Territories, GPO Box 787, Canberra ACT 2601. Phone: (02) 6274 1884; Fax (02) 6274 
1356 

3. Chris Drury, Partner, Phillips Fox Solicitors, 255 Elizabeth Street, Sydney NSW 2000. 
Phone: (02) 9286 8000; Fax: (02) 9283 4144 


COSTING/ADMINISTR.4TION 

Our estimate for an initial study of ETS health risks includes the following tasks; 

1. Gather information on selected chemicals (search database, order references) [8 hours]. 

2. Review references; extract data; prepare data review form; summarise key points; 
determine BMD; prepare generic toxicological report for each substance [6 days]T|. 

3. Develop Guideline Dose for each substance; select modifying factors; add details to 
toxicological reports [6 hours]^. 

4. Develop spreadsheet for calculating risks; incorporate Guideline Doses; incoiporate 
Expected Environmental Levels; calculate Intake Doses; characterise risks (Hazard 
Quotients) [8 hours], 

5. Prepare study report [2 days]. 

|Peer review of these toxicological reports is desirable. It is recommended that this be done, in accordance with 
principles given m NHMRC (1997b). 

Our fee for an initial study is therefore $5720.00, based on the above time estimates and 
including an allowance of $150.00 for general expenses (database search). Our rates are 
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attached at the rear of this letter. This fee does not include the cost of obtaining scientific 
references. It is proposed to purchase these through the State Library's document retrieval 
service which charges $15 each (1-2 weeks' delivery). The number of references which may 
be required is unknown at this time, but will be advised before proceeding. 

Professional indemnity insurance is held by Chem Affairs with Sim Alliance and Royal 
Insurance/Pacific Indemnity to the value of $6m in the aggregate. Workers’ Compensation 
Insurance and general office and vehicle insurances are also held. 


Should you require any further details of oiu proposal, please contact us at our Sydney office 
on 9427 9781. 


Yours truly. 



Robert Baker PhD MAIBiol MRACI 
Director 
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HOURLY, DAILY AND WEEKLY RATESf 
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Short-term 

Medium-term 

Long-term 

Hourly rate 

$95 

$88 

$75 

Daily rate 

$640 

$560 

$480 

Weekly rate 

$2500 

$2400 

$2300 


f Short-term = one-off, short duration or intermittent, or, less than 1 month duration; 
Medium-term = semi-continuous, or, 1-3 months duration; 

Long-term = extended and continuous, or, greater than 3 months duration. 
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